I . Introduction
Binary pseudo-noise sequences family with low correlation, large size and large linear span is important for code-division multiple-access (CDMA) communication systems [1] . In CDMA systems, several users share the same bandwidth, and each user is assigned a distinct spreading sequence. To distinguish each user and minimize mutual interference, we must have low crosscorrelation between distinct sequences. Furthermore, we must also have low autocorrelation between a sequence and its shift time version in order to acquire the accurate phase information at the receiver. Large family size is required to support a large number of distinct users, and the larger size of the sequences, the higher capacity of the systems. To resist attacks from the application of Berlekamp-Massey algorithm, the sequences should also have large linear span. Families of sequences with optimal correlation such as Kasami sequences [2] , bent function sequences [3] and Gold sequences [4] have been found. Later on, other binary sequences families with low correlation are proposed, and some of them have large family size [5] [6] [7] [8] [9] or large linear span [10] [11] [12] .
Quadratic functions and homogeneous functions over finite fields are useful tools for design of sequences with low correlation. The later are specially used to design d-form sequences. Applying lifting idea to sets of d-form sequence, new families of sequences are found [10] [11] [12] . Some of them have large linear span [10] [11] [12] . Zeng [9] presented a large family by lifting the sequences which combines Niho sequences [13] and Helleseth sequences [14] .
In this paper, for 2 nm  , and r relatively prime to In order to help the reader to understand the relationship between the new large family of sequences and the previously known large families of sequences, we summarize the relationship among these families with large family sizes in Table 1 . 
II . Preliminary
We refer the readers to [15] for detailed the properties of the trace function.
III. A New Family Of Binary Sequences
Let n, m be two positive integers such that 2 nm  and  be a primitive element of finite field
The family () r S of binary sequences is defined by 
A . Correlation Values and Size of Family
where we define 
and 1 (4) has 0, 1, 2, …, or 6 different roots over (2 ) n GF for its degree is at most six [9] . Thus depending upon whether the roots of the polynomial in y in (4) Combining Lemma 2, 3, 4, we have the following Theorem.
